The interaction of α-synuclein and Tau: A molecular conspiracy in neurodegeneration?
α-synuclein and Tau are proteins prone to pathological misfolding and aggregation that are normally found in the presynaptic and axonal compartments of neurons. Misfolding initiates a homo-oligomerization and aggregation cascade culminating in cerebral accumulation of aggregated α-synuclein and Tau in insoluble protein inclusions in multiple neurodegenerative diseases. Traditionally, α-synuclein-containing Lewy bodies have been associated with Parkinson's disease and Tau-containing neurofibrillary tangles with Alzheimer's disease and various frontotemporal dementia syndromes. However, there is significant overlap and co-occurrence of α-synuclein and Tau pathologies in a spectrum of neurodegenerative diseases. Importantly, α-synuclein and Tau can interact in cells, and their pathological conformations are capable of templating further misfolding and aggregation of each other. They also share a number of protein interactors indicating that network perturbations may contribute to chronic proteotoxic stress and neuronal dysfunction in synucleinopathies and tauopathies, some of which share similarities in both neuropathological and clinical manifestations. In this review, we focus on the protein interactions of these two pathologically important proteins and consider a network biology perspective towards neurodegenerative diseases.